Abstract. In this paper, the authors study the dynamical behavior for a system of parabolic equations from Ginzburg-Landau inhomogeneous superconductors.
where a and / are known functions, while £ is a very small positive parameter. The equation in (1.1) is a simple model which simulates inhomogeneous superconducting materials with a(x) being its equilibrium density of superconducting electrons. Here we do not intend to discuss its physical background, since there are detailed discussions in [1, 2, 3] . As £ -> 0, Lin in [4] , independently Mete and Soner in [5] , studied the dynamical law for the vortices of U £ (x,t) solving the initial-boundary value problem (1.1) for the case a = 1 and / = 0. Their dynamical law is described by an ODE, ^y(£) = -Vw(y(t). Here w is the renormalized energy functional given by [6, p.21] . The results in [4] and in [5] were generalized to the Neumann boundary condition by Lin in [7] .
However, the situation is completely different in the case where a(x) is not a constant. Chapman and Richardson in [1] used a matched asymptotic method to predict a new phenomenon, i.e., the vortices for problem (1.1) (more generally, for a more complicated equation involving magnetic field and electric field), are attracted to the the minimum points of a(x). In this paper we will prove this dynamical phenomenon rigorously.
For this purpose, we made the following assumptions: To describe the vortex dynamics, we need to consider the ODE system faiit) = -a-^yjmVaiyjit)), 0 < t < T, When n = m = 2, Theorem 1.1 was proved in [8] by the first author. For general case, the proof is completely similar. So, we omit the details. 
strongly in H^Cl \ {yi(t), • • • ,yz(0})-

Here each limit h(x,t) satisfies a linear parabolic equation in the set Q(a).
We will prove Theorem 1.2 in the next section.
Proof of Theorem 1.2.
Throughout this section, we use the letter C to denote various constants independent of e but maybe depending on Q,a,gi,f,K and other known quantities.
we assume (#i), (#2) 
dtW<2W(f(x,U e )-±)
at (x e ,t e ). This yields a contradiction if
By a scaling arguement, considering the equation for V e (x,t) = U £ (ex,e 2 t) and using the equation in (1.1) and standard local parabolic estimates, we immediately obtain (2.2).
For classical solutions U £ to problem (1.1), define Neglecting the subscript e, using integration by partts and the fact dtV = dtg = 0 on d£l x (0,oo), we obtain, by (2.5) and (2.6), that (2.10)
where we have used (2.1), (#3) and (2.9). Using the notation u^ = ^ and the summation convention and repeating the arguements of Theorem 1.2 in [9] , one can obtain that 
E(V)\<t>(p)t -VlnaV0| + \Ii(V)\ < C(a,a)<l>(p)E(V).
If p(x,t) < <J, on the other hand, then (j){p(x,t)) = \x -yj{t)\ 2 for some j. Hence ,t) ).
